Introduction {#sec1-1}
============

Tobacco is very well known all over the world as a harmful product causing much morbidity and mortality.([@ref1]) In spite of its known harmful effects, a large number of people use tobacco products and continue using them due to the addictive nature of tobacco.([@ref2]) Thus, people need help to quit tobacco use (i.e., for tobacco cessation), which may be provided by professionals, family, and friends. Various tobacco cessation methods include behavioral counselling, pharmacotherapy, and some traditional methods.([@ref3]) The various treatment methods differ from each other in several aspects, such as cost-effectiveness, cultural context, and the patient\'s current needs.([@ref4]) In one situation, counselling may be the treatment of choice, while in another, pharmacotherapy may be given along with behavioral counselling. Behavioral counselling in the form of brief advice by a health-care practitioner is very cost-effective and should be part of routine health-care practice.([@ref5]) Pharmacotherapy is also an effective treatment option for tobacco cessation. Pharmacotherapy includes nicotine replacement therapy (NRT), which comes in the form of patches, gums, sublingual tablets, lozenges, inhalers, and nasal sprays.([@ref6]) Out of all these forms of NRT, only nicotine gums were formerly available in India.([@ref3]) Now, nicotine patches have also been introduced by Rusan Healthcare. Non-nicotine replacement therapy include prescribed drugs such as bupropion and varenicline.([@ref7]) Pharmacotherapy is more expensive than behavioral counselling but the evidence shows that it increases the cessation rate by 2-3 times.([@ref8]) There is strong evidence that NRT increases cessation rates by 50-70% regardless of tobacco cessation setting and independent of any additional support provided to the individual.([@ref9])

According to the Global Adult Tobacco Survey (GATS) India, about 38% smokers and 35% smokeless tobacco users made an attempt to quit within 1 year prior to the survey.([@ref10]) Different methods used for quitting tobacco use were NRT, medications such as bupropion, and counselling/advice, and other methods such as traditional medicines, quit line. According to GATS India, 9% of smokers who made a cessation attempt used counselling and 4% used pharmacotherapy for quitting tobacco use.([@ref10]) Among smokeless tobacco users who made a quit attempt, 8% used counselling for cessation.([@ref10]) The use of different cessation methods was also studied according to various sociodemographic characteristics, including gender, age, residence (urban/rural), education level, and occupation. This paper is based on secondary data analysis of variation in the use of different tobacco cessation methods according to sociodemographic characteristics using data from GATS India 2009-2010.

The aim of the study is to determine how certain sociodemographic characteristics (age, gender, residence, occupation, education) influence the use of different cessation methods (NRT, medications such as bupropion, counselling) by tobacco users.

The specific objectives are the following:

To determine what kind of sociodemographic characteristics in smokers influence the use of counselling as a cessation method;To determine what kinds of sociodemographic characteristics in smokers influence the use of NRT as a cessation method;To determine what kinds of sociodemographic characteristics in smokers influence the use of medications such as bupropion as a cessation method;To determine what kinds of sociodemographic characteristics in smokeless tobacco users influence the use of counselling as a cessation method;To help tobacco cessation service providers in deciding among different methods of tobacco cessation for tobacco users with certain kinds of sociodemographic characteristics; andTo give recommendations for tobacco cessation programs such that they could focus on certain sociodemographic characteristics in order to maximize the use of tobacco cessation methods by tobacco users.

Materials and Methods {#sec1-2}
=====================

Study design {#sec2-1}
------------

The study design was cross-sectional secondary data analysis of GATS India, 2009-2010.([@ref10]) GATS is one of the major elements of the Global Tobacco Surveillance System (GTSS).([@ref11]) It helps countries in tracking tobacco control indicators and formulating effective tobacco control interventions.

Setting {#sec2-2}
-------

The primary data of GATS India were collected from June 2009 to January 2010 in a household survey by the International Institute for Population Sciences (IIPS), Mumbai, MH, India with technical support from Centers for Disease Control and Prevention (CDC), Atlanta, GA, USA and the World Health Organization (WHO). GATS India covered all the 29 states (including Delhi) and two Union Territories (UTs) Chandigarh and Puducherry, covering about 99.92% of the total population of India.

Participants {#sec2-3}
------------

The original GATS India 2009-10 included participants aged 15 years and above, on a voluntary basis, after giving informed consent. Participants were included on the basis of three-stage sampling independently in each state/UT and within each state/UT, independently in urban and rural areas. In the present study of secondary data analysis, the participants were all current and former tobacco users (smokers and smokeless tobacco users) aged 15 and above who had abstained for less than 12 months directly prior to the survey.

Variables {#sec2-4}
---------

The exposure variables used for assessing association were residence (rural or urban), gender, age group, education level (no formal schooling, less than primary, primary but less than secondary, secondary and above), occupation (Government and non-Government employee, self-employed, student, homemaker, retired, and unemployed). Outcome variables were:

All current and former smokers aged 15 and above who made a quit attempt in the 12 months prior to the survey by the use of counselling,All current and former smokers aged 15 and above who made a quit attempt in the 12 months prior to the survey by the use of NRT.All current and former smokers aged 15 and above who made a quit attempt in the 12 months prior to the survey by the use of medications such as bupropion;All current and former smokeless tobacco users aged 15 and above who made a quit attempt in the 12 months prior to the survey by the use of counselling.

Data sources/measurement {#sec2-5}
------------------------

The original data set of GATS India 2009-2010 was used, which is available for public use from the CDC website.([@ref12])

Data analysis {#sec2-6}
-------------

The analysis of the extracted data was conducted using SPSS version 16 developed by IBM. First, a descriptive analysis of all the variables included in the study was done. Next, an initial univariate logistic regression analysis was done by searching for associations of exposure variables with the outcome variables. Then multivariate logistic regression analysis was performed, adjusting for all the confounders. Significance levels for both univariate and multivariate logistic regression analysis were set at 0.05.

Results {#sec1-3}
=======

Study participants at each stage of study {#sec2-7}
-----------------------------------------

[Figure 1](#F1){ref-type="fig"} represents a flow diagram of study participants at each stage of study from the GATS India survey data 2009-2010. Of the 3725 smokers aged \>15 years who made a quit attempt in the 12 months prior to survey, 97 used NRT, 91 used medications such as bupropion, and 389 used counselling during quit attempt as a cessation method. Of the 6354 smokeless tobacco users aged \>15 years who made a quit attempt in the 12 months prior to survey, 434 used counselling as a cessation method during quit attempt.

![Flow diagram to show study participants at each stage of study](IJCM-41-190-g001){#F1}

Counselling as a cessation method among smokers {#sec2-8}
-----------------------------------------------

[Table 1](#T1){ref-type="table"} presents the sociodemographic characteristics (residence, gender, age, education, and occupation) of smokers who used counselling as a cessation method during the 12 months prior to the survey. Multivariate analysis showed that smokers with lower education level had fewer odds of using counselling as a cessation method as compared to smokers with higher education level. Smokers with no formal schooling had 0.65 times fewer odds \[confidence interval (CI) 0.47-0.90, *P* = 0.01\] of using counselling as a cessation method as compared to smokers with education level secondary and above. Smokers with less than primary education level had 0.66 times fewer odds (CI 0.46-0.95, *P* = 0.03) of using counselling as a cessation method as compared to smokers with education level secondary and above. Other sociodemographic characteristics including residence (rural, urban), gender, age, and occupation were not found to have significantly affected the use of counselling as a cessation method among smokers.
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Nicotine Replacement Therapy (NRT) as a cessation method among smokers {#sec2-9}
----------------------------------------------------------------------

[Table 2](#T2){ref-type="table"} presents the sociodemographic characteristics (residence, gender, age, education, and occupation) of smokers who used NRT as a cessation method during the 12 months prior to the survey. Both univariate as well as multivariate analysis showed that smokers with lower education level had fewer odds of using NRT as a cessation method as compared to smokers with higher education level. Smokers with no formal schooling had 0.19 times fewer odds (CI 0.09-0.40, *P* \< 0.0001) of using NRT as a cessation method as compared to smokers with education level secondary and above. Smokers with education level less than primary had 0.40 times fewer odds (CI 0.20-0.80, *P* = 0.009) of using NRT as a cessation method as compared to smokers with education level secondary and above. Smokers with education level primary but less than secondary had 0.60 times fewer odds (CI 0.36-0.97, *P* = 0.036) of using NRT as a cessation method as compared to smokers with education level secondary and above. Thus, the lower the education level of smokers, the lower were the odds of using NRT as a cessation method.

###### 
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[Table 2](#T2){ref-type="table"} also shows that occupation was another factor that influenced the use of NRT as a cessation method by smokers. Smokers who were Government and non-Government employees had 2.81 times higher odds (CI 1.09-7.25, *P* = 0.03) of using NRT as a cessation method as compared to retired and unemployed smokers. Smokers who were students had 3.35 times higher odds (CI 1.33-8.44, *P* = 0.01) of using NRT as a cessation method as compared to retired and unemployed smokers. Smokers who were homemakers had 3.87 times higher odds (CI 1.04-14.42, *P* = 0.04) of using NRT as a cessation method as compared to retired and unemployed smokers. Other sociodemographic characteristics including residence (rural, urban) and age were not found to be significantly associated with the use of NRT as a cessation method by smokers.

Medications (bupropion) as a cessation method among smokers {#sec2-10}
-----------------------------------------------------------

[Table 3](#T3){ref-type="table"} presents the sociodemographic characteristics (residence, gender, age, education, and occupation) of smokers who used medications (specifically, bupropion) as a cessation method during the 12 months prior to the survey. Multivariate analysis showed that smokers with no formal schooling had 0.39 times fewer odds (CI 0.21-0.74, *P* = 0.004) of using a medication (bupropion) as a cessation method as compared to smokers with education level secondary and above. Smokers with primary but less than secondary schooling had 0.44 times fewer odds (CI 0.25-0.78, *P* = 0.005) of using medication (bupropion) as a cessation method as compared to smokers with education level secondary and above. [Table 3](#T3){ref-type="table"} also shows a significant association between the occupation of smokers and the use of medication (bupropion) as a cessation method. Smokers who were students had 2.38 times higher odds (CI 1.10-5.17, *P* = 0.03) of using a medication (bupropion) as a cessation method as compared to retired and unemployed smokers. Smokers who were homemakers had 4.61 times higher odds (CI 1.07-19.92, *P* = 0.04) of using a medication (bupropion) as a cessation method as compared to retired and unemployed smokers. Other sociodemographic characteristics including residence (rural, urban) and age were not found to be significantly associated with the use of a medication (bupropion) as a cessation method by smokers.
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Counselling as a cessation method among smokeless tobacco users {#sec2-11}
---------------------------------------------------------------

[Table 4](#T4){ref-type="table"} presents the sociodemographic characteristics (residence, gender, age, education, and occupation) of smokeless tobacco users who used counselling as a cessation method during the 12 months prior to the survey. [Table 4](#T4){ref-type="table"} shows that male smokeless tobacco users had 0.74 times fewer odds (CI 0.57-0.94, *P* = 0.02) of using counselling as a cessation method as compared to female smokeless tobacco users. In addition, younger smokeless tobacco users had fewer odds of using counselling as a cessation method as compared to older smokeless tobacco users. Smokeless tobacco users in the age group of 15-24 years had 0.36 times fewer odds (CI 0.21-0.60, *P* \< 0.0001) of using counselling as a cessation method as compared to smokeless tobacco users in the age group of 65+ years. Smokeless tobacco users in the age group of 25-44 years had 0.58 times fewer odds (CI 0.39-0.85, *P* = 0.005) of using counselling as a cessation method as compared to smokeless tobacco users in the age group of 65+ years. Thus, the younger the age (group) of smokeless tobacco users, the fewer the odds of using counselling as a cessation method as compared to older age groups. Other sociodemographic characteristics including residence (rural, urban), education, and occupation did not significantly influence the use of counselling as a cessation method by smokeless tobacco users.
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Discussion {#sec1-4}
==========

The results show that the education level of smokers influences the choice of cessation method for all the cessation methods. The occupation of smokers also influences the choice of use of NRT and medications such as bupropion as cessation methods. The results further show that the gender and age of smokeless tobacco users has a bearing on the use of counselling as a cessation method. Smokers with lower education levels had fewer odds of using any of the cessation methods, as compared to smokers with higher education levels. Thus, education of the community is very important. Well-educated people could understand the importance of cessation and could additionally show better compliance with the use of NRT and medications such as bupropion. Government and non-Government employees, among smokers, had higher odds of using NRT as compared to smokers who were retired and unemployed. This may be due to the higher costs of NRT, which is thus more affordable for employed people as compared to retired and unemployed people. Smokers who were students had higher odds of using NRT as well as medications such as bupropion for smoking cessation as compared to retired and unemployed groups of smokers. This may be because of students being more educated and aware, thus showing better compliance with the use of NRT and medications such as bupropion. The homemakers among the smokers also had higher odds of using NRT as well as medications such as bupropion for smoking cessation as compared to retired and unemployed groups of smokers, while the same association was found insignificant in case of counselling as a cessation method. Thus, tobacco cessation service providers may choose to prescribe pharmacotherapy (NRT, bupropion) to the students and homemakers among smokers, in combination with counselling. Male smokeless tobacco users had fewer odds of using counselling for tobacco cessation as compared to females, which is a great challenge for tobacco cessation service providers. Another challenge is that young smokeless tobacco users had fewer odds of using counselling as a cessation method as compared to older (65+ years) smokeless tobacco users.

The results of this study are consistent with many studies done worldwide. According to one study done in Poland, the correlates of tobacco cessation were found to be older age, high educational attainment, awareness of smoking health consequences, and employment.([@ref13]) In our study, older age as a correlate of use of counselling for cessation of smokeless tobacco emerged as significant, while the same association was found to be insignificant for smokers. Another study conducted among Romanian adults found that the correlates of long-term cessation were being economically active, age more than 40 years, being aware of harmful health consequences of tobacco, and cohabitation with nonsmokers.([@ref14]) In a study conducted in the states of Gujarat and Andhra Pradesh in India, it was found that the probability of tobacco cessation increases with increase in education, belonging to higher socioeconomic status, and belonging to a non-agricultural laborer occupational group. The same study showed that for the smokeless tobacco user group, the education level was not significantly associated with tobacco cessation.([@ref15]) According to one systematic review, behavioral counselling and varenicline drug may help in tobacco cessation of smokeless tobacco, while NRT and the drug bupropion was of little help for smokeless tobacco users.([@ref16]) In GATS India 2009-2010, data about the use of NRT and drugs such as bupropion by smokeless tobacco users are not available. According to one study in USA, young adult smokers were less likely to use pharmacotherapy as well as behavioral treatments, as compared to older smokers.([@ref17]) According to the same study in USA, young adult smokers with higher education level were more likely to use pharmacotherapy as compared to young adult smokers with lower education level, which is consistent with our study.

Thus, rarely any study is available globally that has studied different tobacco cessation methods (NRT, bupropion, counselling) as dependent variables with sociodemographic characteristics (age, gender, residence, occupation, education) as independent variables separately for smokers and smokeless tobacco users. Our study, then, helps in bridging this gap in the literature and adds to new knowledge.

The main limitation of this study is that it is based on secondary data analysis. There are other limitations also. The study is based on tobacco users\' responses to questions regarding the use of NRT, bupropion, traditional medicines, counselling, etc. Tobacco users may not fully understand these different cessation methods and may not distinguish between NRT, drugs such as bupropion, and traditional medicines, and this may be a source of potential bias. There may be recall bias and hawthorne effect as well.

Conclusion {#sec1-5}
==========

We can conclude that correlates of the use of counselling by smokers were having higher education level. Correlates of the use of NRT by smokers were having higher education level, being Government or non-Government employee, being student, and being homemaker. Correlates of the use of medications (such as bupropion) by smokers were having higher education level, being student, and being homemaker. Correlates of the use of counselling by smokeless tobacco users were being female and being in an older age group. Therefore it is very important for smokers to be educated for better compliance with the use of different tobacco cessation methods. NRT may be the therapy of choice for Government and non-Government employees who use tobacco and are willing to quit. Similarly, health service providers may opt for NRT or bupropion (if required) for smokers who are students or homemakers. Young and male smokeless tobacco users need special attention in tobacco cessation therapy because they may show lower compliance as compared to their counterparts. We must not forget that choosing a particular mode of treatment for tobacco users also depends on several other factors, such as severity of addiction, tobacco users\' stage of readiness to quit, and the presence of a comorbidity.
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